The GABAergic system of the dentate gyrus after withdrawal from chronic alcohol consumption: effects of intracerebral grafting and putative neuroprotective agents.
We have demonstrated that, in the rat hippocampal formation, withdrawal from chronic alcohol consumption aggravates the ethanol-induced loss of pyramidal neurons and dentate granule cells. We have also shown that intracerebral grafting and piracetam could have a protective effect in these conditions. In this study we utilized immunocytochemical methods to investigate whether gamma-aminobutyric acid (GABA)ergic dentate gyrus cells, which are known to be inhibitory, were also affected by withdrawal from alcohol and, if so, whether putative neuroprotective agents could ameliorate the alterations found. Rats were alcohol-fed for 6 months and further divided into several groups: (1) alcohol-fed for an extra 6 months; (2) withdrawn from alcohol for 6 months; (3) withdrawn and grafted with newborn rat hippocampal tissue; (4) withdrawn and orally treated with piracetam for 6 months; (5) withdrawn and treated systemically with monosialoganglioside GM1 for 6 months; (6) withdrawn and treated with the vehicle used to dissolve the GM1. Control animals were pair-fed. All animals were killed 12 months after the beginning of the experiment and processed for GABA immunocytochemistry. GABA-immunoreactive (IR) neurons in the dentate gyrus were quantified and we found that alcohol-fed animals had a significant reduction in the numerical profile density of GABA-IR neurons in the dentate gyrus as a whole and in the hilus and in the granular layer of the suprapyramidal limb. Withdrawal from alcohol aggravated the GABAergic neuronal loss. Of the treatments used, only piracetam had a striking beneficial effect. Data gathered from the present work and from our previous studies indicate that the neuronal loss following chronic alcohol consumption and withdrawal affects both excitatory and inhibitory neurons in the dentate gyrus and that piracetam may have a useful protective role in this condition.